Research Progress and Implications
As of May, 1998, we have completed the construction of the IEC experiment, tested the initial plasma breakdown, and modified the experimental chamber. These activities were all part of the original experimental plan and are reflected in the milestone table below. A picture of the IEC experiment is shown below. The main effort so far has been the construction of the experimental facility. That work required the entire first year and larger funding than in subsequent years. The IEC experiment was completed on budget and ahead of schedule. The vacuum chamber, power supplies, gas system, vacuum system, and control electronics were all completed and tested. This year the focus has been on initial plasma studies and plasma breakdown. The key to the IEC experiment is the breakdown conditions. The object is to achieve breakdown at lower densities so that the plasma is less collisional and the accelerated ions travel all the way to the center before colliding. Therefore, we have experimented with the vacuum chamber design in order to achieve the low density breakdown. As a result of these studies, the high voltage grid design and the electron injector design were modified. These changes were made to optimize the neutron performance.
The Los Alamos IEC design is significant. IEC research has been conducted for over 3 decades, but always with a single grid. All previous attempts have suffered from high density, marginal neutron output, and limited lifetime because of neutral particle sputtering. All of these effects are due to the high plasma density. The Los Alamos design has already shown it can achieve lower densities. What remains is to operate the device at high voltage and maintain the low densities. During these operations we will also measure neutron yield in deuterium, which is a factor of 100 lower than for the D-T mix. We intend to optimize performance in deuterium to achieve 109 n/s, which is equivalent to the goal of 1011 n/s in D-T.
Planned Activities
We plan to continue the research program that was originally outlined in our proposal. The revised plasma chamber is complete. Our next step is to begin producing neutrons in a D-D environment and optimize neutron production and system lifetime. Once we have fully optimized output from D-D (hopefully to the level of 109 neutrons / second), we will seal the vacuum chamber and attempt to run with tritium and achieve the goal of 1011 n/s. Once we have defined the physics and operating parameters, we will re-engineer the system with a commercial partner in order to make this a commercial product that can be used in a wide range of nondestructive assay (NDA) systems. Having a commercially-available system is crucial to the deployment of this technology as well as the incorporation of it into future NDA systems.
